A beige-pigmented, oxidase-positive bacterial strain (WPAn02 T ), isolated as a presumably airborne contaminant of an axenic bacterial microcosm, was studied using a polyphasic taxonomic approach. Cells of the isolate were coccoid and stained Gram-negative 
P. chinensis, P. marinus, P. niistensis, and 'P. zhejiangensis' resulted in similarity values of 49 % (reciprocal 22 %), 16 % (reciprocal 10 %), 30 % (reciprocal 32 %), and 18 % (reciprocal 7 %), respectively. DNA-DNA hybridization results together with the differentiating biochemical and chemotaxonomic properties indicated that WPAn02
T represents a novel species of the genus The genus Paracoccus was first reported by Davis et al. (1969) . To date, the genus is composed of more than 40 species with validly published names. The Gram-staining-negative, catalase-and oxidase-positive, coccus-or short-rod-shaped members of this genus show a variety of metabolic properties (Urakami et al., 1990; Rainey et al., 1999; Siller et al., 1996) .
A beige-pigmented strain (WPAn02 T ) was isolated on R2A agar (Oxoid) from a contaminated axenic water microcosm. The strain revealed typical colony morphological properties of paracocci. WPAn02
T was maintained and subcultivated on nutrient agar (NA, Oxoid) at 30 C for 48 h and subsequently analyzed phylogenetically based on the 16S rRNA gene sequence, the fatty acid methyl ester composition of wholecell hydrolysates, further phenotypic features and DNA-DNA similarities to those species of the genus Paracoccus most closely related on the basis of 16S rRNA gene sequence similarities. Reference strains for physiological and biochemical tests, DNA-DNA hybridization (DDH) analysis and fatty acid analysis (Paracoccus chinensis NBRC 104937 Cultural and morphological characteristics were determined from cultures grown on NA at 28 C. The Gram reaction was tested on the basis of a modified method of Gerhardt et al. (1994) . Motility was tested under a light microscope on cells grown for 3 days in nutrient broth (Oxoid) at 30
C. Oxidase activity was tested using the Oxidase reagent (bio-M erieux) according to the instructions of the manufacturer. Catalase activity was tested by gas formation after saturation with H 2 O 2 of fresh biomass grown for 48 h on NA. Growth was investigated at different temperatures (4, 8, 10, 30, 37, 45 and 50 C) on NA. NaCl tolerance was evaluated in Tryptic Soy Broth (TSB, Oxoid) supplemented with 0.5-10.0 % (w/v) NaCl.
WPAn02
T showed a Gram-negative staining behavior and formed visible (diameter about 2 mm) beige colonies within 48 h at 30 C. WPAn02 T was negative for oxidase and catalase activity. Cells of the strain were non-motile, non-spore forming cocci (approximately 1 µm wide and 1 µm long).
T grew well on NA, brain-heart infusion agar, R2A agar, TSA and MacConkey agar (Oxoid). No growth was observed below 8 C and above 45 C. WPAn02 T also grew with 0-1 % (w/v) NaCl, but not at 2 % NaCl and in R2A broth adjusted to pH 5.0 to 7.5 with a pH meter (FiveEasy FE20; Mettler Toledo).
Detailed physiological characterization and biochemical tests were performed to assess the carbon source utilization pattern and hydrolysis of chromogenic substrates as described by K€ ampfer et al. (1991) . The strain utilized many carbon sources, similar to all species of the genus Paracoccus, and was able to hydrolyse many chromogenic substrates. The biochemical/physiological data are given in Table 1 and in the species descriptions. A clear differentiation from the most closely related species of the genus Paracoccus was possible.
The 16S rRNA gene of WPAn02
T was PCR-amplified and sequenced with universal 16S rRNA gene targeting primers 8F (5´-AGAGTTTGATCCTGGCTCAG-3´) and 1492R (5´-ACGGCTACCTTGTTACGACTT-3´) (Lane & Stackebrandt, 1991) . First, phylogenetic identification including sequence similarity analysis was performed using the EzTaxon type strain 16S rRNA gene sequence database (Kim et al., 2012) . The phylogenetic relationship of WPAn02 T was investigated in detail using the 'All-Species Living Tree' Project (LTP; Yarza et al., 2008) database release LTPs123 (September 2015) and ARB release 5.2 (Ludwig et al., 2004) . Sequences not included in the LTP database were implemented after alignment by SINA (v. 1.2.11; Pruesse et al., 2012) . The alignment of all species of the genus Paracoccus and selected outgroup sequences was proofed manually before analysis. Pairwise sequence similarities were calculated in ARB using the ARB neighbor-joining tool without the application of an evolutionary model. Phylogenetic trees were reconstructed with the maximumlikelihood method using RAxML v7.04 (Stamatakis, 2006) with GTR-GAMMA and rapid bootstrap analysis and PhyML using the HKY85 model and the maximumparsimony method using DNAPARS v 3.6 (Felsenstein, 2005) . Both trees based on 100 resamplings (bootstrap analysis; Felsenstein, 1985) and sequence information between gene termini 110 to 1450 (according to the numbering of the rrnB of Escherichia coli; Brosius et al., 1978) .
The sequenced 16S rRNA gene fragment of strain WPAn02 T was a continuous stretch of 1397 unambiguous nucleotides (termini 26 to 1504; E. coli numbering).
T shared highest 16S rRNA gene sequence similarities with species of the genus Paracoccus as indicated by EzTaxon BLAST analysis. A pairwise 16S rRNA gene sequence similarity (calculated on the basis of EzTaxon) above 97 % was obtained between WPAn02
T and type strains of four species of the genus Paracoccus, P. chinensis (97.7 %), P. marinus (97.1 %), P. niistensis (97.4 %) and 'P. zhejiangensis' (97.0 %). Pairwise 16S rRNA gene sequence similarities of WPAn02
T to all other species of the genus Paracoccus were below 97 % (93.4-96.9 %; pairwise sequence similarity analysis performed in ARB). Phylogenetic trees indicated that WPAn02
T represented a member of the genus Paracoccus, however, the direct relationship to next most closely related species was unstable and differed between the phylogenetic trees calculated with different treeing methods (Fig. 1) . In the maximum-parsimony tree WPAn02
T clustered with low bootstrap support next to a cluster containing the type strains of P. marinus, Paracoccus isoporae, Paracoccus pacificus, Paracoccus lutimaris, 'P. zhejiangensis' and Paracoccus aminophilus (Fig. 1) , but in the maximum-likelihood tree WPAn02
T clustered, also with low bootstrap support, next to a distinct cluster containing the type strains of P. niistensis and P. chinensis (data not shown). This illustrates the problems of resolution of species of the genus Paracoccus by 16S rRNA gene-based phylogenetics.
For further genotypic analysis, genomic DNA of WPAn02 T and reference strains was extracted by the method of Pitcher et al. (1989) .
DNA-DNA hybridization (DDH) experiments were performed between WPAn02
T and type strains of the four species with pairwise 16S rRNA gene sequence similarities above 97 % according to the method of Ziemke et al. (1998) (except that for nick translation 2 µg of DNA were labelled during 3 h of incubation at 15 C). WPAn02 T showed low DDH values to P. chinesis NBRC 104937 T (49 %; reciprocal 22 %), P. marinus CIP 108500 T (16 %; reciprocal 10 %), P. niistensis KTCT 22789 T (30 %; reciprocal 32 %), and 'P. zhejiangensis' AB2012031 T (18 %; reciprocal 7 %), respectively.
The genomic DNA G+C content of WPAn02 T was determined as previously described by Glaeser et Fig. 1 . Phylogenetic placement of WPAn02 T within the genus Paracoccus. The maximum-parsimony tree was generated in ARB using the LTPs database version 123 (September 2015) and based on 16S rRNA gene sequence positions 82 to 1401 (according to E. coli numbering, Brosius et al., 1978) . Type strains of species of the genera Gemmobacter and Pseudorhodobacter were used to root the tree. Numbers at nodes represent bootstrap values (!70 %) based on 100 replications. Numbers given in clustered branches represent the number of sequences included in the cluster. Nodes marked with black circles were also present in the maximum-likelihood tree. Lager circles represent nodes with !70 % bootstrap support in the maximum-likelihood tree. Bar 0.1 substitutions per nucleotide position.
The analysis of cellular fatty acid profiles of whole cell hydrolysates was done as described previously (K€ ampfer & Kroppenstedt, 1996) and revealed a profile typical of members of the genus Paracoccus with the following most abundant fatty acids C 18 : 1 !7c/!9t/!12t and C 18 : 0 The complete fatty acid pattern of WPAn02 T is shown in Table 2 in comparison with those of the type strains of the most closely related species of the genus Paracoccus.
On the basis of the results of this polyphasic study, it is obvious that WPAn02
T represents a novel species of the genus Paracoccus for which the name Paracoccus contaminans sp. nov. is proposed.
Description of Paracoccus contaminans sp. nov. T =CIP 111112 T ) was isolated as a contaminant from a water microcosm. The genomic G+C content of the type strain is 66.1 mol%. T (data in brackets from Li et al., 2009) . All data from this study, unless otherwise indicated. Strains were grown on R2A agar for 48 h at 28 C prior to extraction. TR, trace amount (<1 %); À, not detected. *Summed features are groups of two or three fatty acids that cannot be separated by GLC with the MIDI system. Summed feature 7 contains C 18 : 1 !7c/ !9t/!12t. †Unknown fatty acids have no name listed in the peak library file of the MIDI system and therefore cannot be identified. Equivalent chain length (ECL) is given.
